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Abstract 
Choosing a proper residence can be a one-time decision for most of the people. This difficult task is not only an 
economic decision but also some social factors can be important on the result. In this study residential location 
choice problem is handled as a multi criteria decision-making process and TODIM method is used to select the best 
residential alternative based on both objective and subjective factors. 
1. Introduction 
Household residential location choice is complex function of a wide range of housing and location attributes. 
Research on residential housing choice has developed a long tradition of explaining housing preference based on 
home buyer demographics such as age, household composition, income, and current housing situation (Rossi, 1980). 
Contemporary research in housing preference and choice has progressed beyond the use of economic concepts and 
models. Housing and real estate researchers have used social psychological concepts and models to predict 
residential housing selection. For example, the cognitive-behavioral approach has spawned much research focusing 
on the psychological determinants of housing preference and choice (Sirgy, Grzeskowiak, & Su, 2005). 
 
 When faced with the responsibility of changing a residence, individuals are pitted against an often confusing if 
not threatening entity called the city. A city’s dwelling market is always in flux; transportation problems; the variety 
of social, economic, and cultural arrangements, neighborhoods, and others make finding a home a behaviorally 
complex endeavor. Based on their own partial and distorted image of the city, and driven by changing conditions 
and tastes, householders nevertheless do relocate. In the process, they determine the characteristics of the urban 
population, and the spatial patterns found in neighborhoods, boroughs, regions, and the entire city (Benenson, 2004). 
 
In this study a multi criteria decision-making method will be used in evaluating residential properties available 
for rent in the city of Antalya, Turkey. In this paper, the TODIM method is used to order the alternatives of the 
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residential properties for rent. After the ordering, it becomes easier to define the best residential option that has been 
included in the set of alternatives for a decision maker.  
2. Residential Properties Selection Problem 
Housing can be thinks, as a physical environment, which holds a family together, which also satisfies the basic 
life, needs of shelter.  Each person has a different pleasure and socio-economic properties, which affect the 
residential selection process. Most of us aim to buy the best residential type according to our financial status which 
shows that residential selection is mostly reflects the decision maker’s status in the society’s hierarchy. Not only the 
price of the residential, but also its social facilities and location’s perceived value are very important in the decision 
process. 
Theories of residential location usually fall into the two main groups of the market approach, associated with 
economists and the non-market approach, associated with sociologists. (Kim, Pagliara, & Preston, 2005). In this 
study, both objective and subjective factors will be used.  
3. TODIM Method 
The TODIM method (an acronym in Portuguese of Interactive and Multi-criteria Decision Making) is a discrete 
multi-criteria method based on Prospect Theory (Kahneman & Tversky, 1979) which has awarded the Nobel Prize 
for Economics in 2002 (Roux, 2002).  
Consider a set of n alternatives to be ordered in the presence of m quantitative or qualitative criteria, and assume 
that one of these criteria can be considered as the reference criterion. After the definition of these elements, experts 
are asked to estimate, for each one of the qualitative criteria c, the contribution of each alternative I to the objective 
associated with the criterion. This method requires the values of the evaluation, of the alternatives in relation to the 
criteria, to be numerical and to be normalized; consequently the qualitative criteria evaluated in a verbal scale are 
transformed into a cardinal scale (Gomes, Rangel, & Maranhão, 2009; Gomes & Rangel, 2009). 
The evaluation of the alternatives in relation to all the criteria produces the matrix of evaluation, where the values 
are all numerical. Their normalization is then performed using each criterion, the division of the value of one 
alternative by the sum of all the alternatives. This normalization is carried out for each criterion and obtaining a 
matrix with all the values between zero and one. It is called the matrix of normalized alternatives' scores against 
criteria. P = [Pnm], with n indicating the number of alternatives and m the number of criteria, as shown in Table 1. 
Table 1. Normalized alternatives' scores against criteria 
 
 C1 C2 … Cm 
A1 P11 P12 … P1m 
A2 P21 P22 … P2m 
…     
An Pn1 Pn2  Pnm 
 
After the attribution of the weights of the criteria and their normalization, the partial matrices of dominance and 
the final matrix of dominance must be calculated. The decision makers must indicate which criterion r is to be 
chosen as the reference criterion for the calculations according to the relative importance assigned to each criterion. 
In this way, the criterion with the highest value accorded to its importance will usually be chosen as the reference 
criterion. The weight of each criterion is determined by the decision makers on a numerical scale and is then 
normalized. Thus, wrc is the weight of criterion c divided by the weight of the reference criterion r. Using wrc allows 
all pairs of differences between performance measurements to be translated into the same dimension, i.e. that of the 
reference criterion. The final measurement of dominance of each alternative Ai over each alternative Aj, now 
incorporated to Prospect Theory, is given by the mathematical expression in Eq. 1. That measurement is given by a 
sum of relative gains and losses. Equation 2a describes the gain part of the value function, while Eq. 2c describes its 
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loss part. Equation 2b applies where there exists neither a gain nor a loss (Gomes et al., 2009; Gomes & Rangel, 
2009). 
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     represents the measurement of dominance of alternative Ai over alternative Aj; 
 m is the number of criteria; 
 c is any criterion, for c =1,…,m; 
 wrc is equal to wc divided by wr , where r is the reference criterion; 
 Pic and Pjc are, respectively, the performances of the alternatives Ai and Aj in relation to c; 
 θ is the attenuation factor of the losses. 
 
The expression    , represents the contribution of criterion c to function   , when comparing 
alternative i with alternative j. If the value of (Pic – Pjc) is positive, it will represent a gain for the function     
and, therefore the expression     will be used in the Eq. 2a. If (Pic –Pjc) is zero, the value zero will be 
assigned to    by applying the Eq. 2b. If (Pic – Pjc) is negative,     will be represented by the Eq. 2c. 
The construction of function    in fact permits an adjustment of the data of the problem to the value 
function of Prospect Theory, thus explaining the aversion and the propensity to risk (Gomes et al., 2009; Gomes & 
Rangel, 2009). 
After the diverse partial matrices of dominance have been calculated, one for each criterion, the final dominance 
matrix of the general element     is obtained, through the sum of the elements of the diverse matrices. 
Equation 3 is used to determine the overall value of alternative i through normalization of the corresponding 
dominance measurements. The rank of every alternative originates from the ordering of their respective values. 
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Therefore, the global measures obtained computed by Eq. 3 permit the complete rank ordering of all alternatives. 
(Gomes et al., 2009; Gomes & Rangel, 2009). 
4. Application 
The study takes place in Antalya, Turkey. According to the interviews with real estate agencies 5 different 
alternatives are determined. These alternatives are based on the most selected real estate types in Antalya region. 
Selected alternatives are: 
• A1: An apartment in a building which have 4 or more floors 
• A2: An apartment in a building which have max 4 floors 
• A3: A private house with a garden 
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• A4: An apartment in a site with security 
• A5: An apartment in a residence 
 
Seven criteria are selected for this study and described as follows: 
C1 – Location: One of the most important criteria to define whether the property is in a valued location. It reflects 
the desired location of the property. Its values are 1: Remote location from the center (outskirts of the city), 2: 
Moderate location, 3: Very good location (in city center), 4: Luxury location (very preferred location). 
C2 – Constructed area: It describes the size of the property constructed in m2.   
C3 – Social Facilities: Closeness of the property to a shopping mall or sport facility. 1: Yes, 2: No. 
C4 – Number of parking spaces: 1: Private parking location, 2: No private parking location. 
C5 – Construction quality: Criterion, which defines the standard of finishing of the property. 1: Below average, 2: 
Medium, 3: High standard of finishing. 
C6 – Attractions: Existence of additional properties of the property like swimming pool or security. 1: Yes, 2: No. 
In accordance with the importance given to the criteria used to evaluate the properties in the study, the decision 
makers first by the direct values and later normalized defined their respective weights. The direct valuation 
consisted of assigning a number between 1 and 5 to each criterion, where 1 would mean least important and 5 would 
mean most important. The information is given in Table 2. 
Table 2. Criteria ranks 
 
Criterion Description Assigned weights 
Normalized 
weights 
C1 Location 5 0.25 
C2 Constructed area 4 0.20 
C3 Social facilities 2 0.10 
C4 Parking space 3 0.15 
C5 Construction quality 4 0.20 
C6 Attractions 2 0.10 
Table 3. Evaluation of alternatives against criteria 
 
Alternatives Criteria C1 C2 C3 C4 C5 C6 
A1 2 100 1 2 1 2 
A2 2 130 1 2 2 2 
A3 3 130 2 1 2 1 
A4 2 150 2 1 2 2 
A5 4 150 1 1 3 1 
 
In Table 3, the complete evaluation of the properties studied in the study in relation to the criteria selected by the 
decision makers are given. 
In the study, the attenuation factor of losses θ has a value equal to 1, which means that the losses will contribute 
with their real value to the global value. In order to implement the method, it is necessary for these performances to 
be normalized. The matrix of normalized performances is given in Table 4. 
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Table 4. Matrix of normalized alternatives' values against criteria 
 
Alternatives Criteria 
C1 C2 C3 C4 C5 C6 
A1 0.143 0.152 0.143 0.286 0.100 0.250 
A2 0.143 0.197 0.143 0.286 0.200 0.250 
A3 0.214 0.197 0.286 0.143 0.200 0.125 
A4 0.214 0.227 0.286 0.143 0.200 0.250 
A5 0.286 0.227 0.143 0.143 0.300 0.125 
 
The TODIM method is implemented in MATLAB and the overall values of the alternatives obtained through 
normalization of the corresponding dominance measurements are presented in Table 5. This table also gives the 
ordering of each alternative. 
Table 5. Final values and ordering 
 
Alternative Normalized global value Ordering 
A1 0.000 5 
A2 0.754 2 
A3 0.379 4 
A4 1 1 
A5 0.429 3 
 
5. Results and Discussion 
Based on the pre-defined alternatives, A4 has the first place. This type of property is one of the mostly asked by 
the residents looking for home according to the real estate agencies. It has a construction area of 150 m2, located in a 
moderate location (also one of the reasons of not being so expensive), a private parking area and a medium quality 
of interiors. Also a site with security gives assurance to the families about their children. 
It’s thought that with a better research, this methodology can be used to properly determine the rental values of 
different real estate types and can be used as a decision making tool by the real estate agencies. 
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